University of Tennessee, Knoxville

TRACE: Tennessee Research and Creative
Exchange
Chancellor’s Honors Program Projects

Supervised Undergraduate Student Research
and Creative Work

5-2020

The Impact of Economies on Plastic Waste and Recycling Due to
International Trade
Alyx Mccall Thompson
athomp88@vols.utk.edu

Follow this and additional works at: https://trace.tennessee.edu/utk_chanhonoproj
Part of the International Business Commons

Recommended Citation
Thompson, Alyx Mccall, "The Impact of Economies on Plastic Waste and Recycling Due to International
Trade" (2020). Chancellor’s Honors Program Projects.
https://trace.tennessee.edu/utk_chanhonoproj/2355

This Dissertation/Thesis is brought to you for free and open access by the Supervised Undergraduate Student
Research and Creative Work at TRACE: Tennessee Research and Creative Exchange. It has been accepted for
inclusion in Chancellor’s Honors Program Projects by an authorized administrator of TRACE: Tennessee Research
and Creative Exchange. For more information, please contact trace@utk.edu.

The Impact of Economies on Plastic Waste and Recycling Due to International Trade

A Thesis Presented for the
Bachelor of Science Degree
in Economics
and to the
Chancellor’s Honors Program
The University of Tennessee, Knoxville

Alyx McCall Thompson
May 2020

I. Intro
This thesis will study the impact of international trade of plastic waste from large
multinational corporations and governments. The research will look at the top 20 importing
countries and focus on the top two, specifically the United States and China. Due to the large
amount of plastic used around the world each day, companies and countries have an
overabundance of the material. Most importantly, there is a huge environmental drain from the
use of plastic, because if it is not recycled, then it goes to overfilled landfills or ends up polluting
neighborhoods, streets, and even rivers. Instead, many companies and governments look to
recycle their used plastic in order to reuse the plastic and save money in disposal efforts. Many
countries want to increase recycling efforts and decrease costs related to plastic waste, including
monetary losses and environmental damage. To do so, these countries participate in the plastic
waste trade.
This project will examine how countries import and export their plastic waste and the
economic impact of the plastic waste trade. Specifically, this paper will look at a variety of
sources and data to gather insight on the effects to the economies of large global trading partners
due to the prolific use of plastic in international trade. By determining the economic impact of
the plastic waste trade on countries, like the United States and China, I will offer some possible
explanations for the impact in this paper. Also, it will provide a few policy recommendations to
limit the environmental and economic issues posed by the plastic waste trade.

II. Literary Analysis of the Current Economics of Recycling
As companies are expanding around the world, there has been an increase in the use of
plastic and cardboard packaging to transport goods (“Our planet is drowning in plastic

pollution”). Many companies use plastic to package and transport goods, as it is not expensive to
manufacture and can be readily replaced. However, plastic is often not reusable for many
companies unless it is recycled. It is difficult to reuse plastic and often times it must be disposed
of immediately after its first use. Instead, these materials are quickly thrown away by consumers
and companies, piling up in the trash. Eventually, the plastic and cardboard waste, along with
other materials, must be disposed of either in a landfill or an incinerator, which leads to an
increase in emissions and a detriment to the environment, unless they are recycled (Villanueva
and Wenzel S29). A lot of the plastic that is used for packing is thrown away after a single use
and hurting the environment, when it could be used repeatedly.
Due to the pile up of these materials, an industry of selling recyclable trash (especially in
China) has formed to reused materials, which would lower the cost of packaging materials. Many
companies are expending a lot of resources on packing materials that do not add to the value of
their product, when they could find a more economical way to manufacture these items. In order
to benefit the environment and the economy, governments around the world are focusing on
incentives to encourage a reduction and reuse of plastic and cardboard use by large corporations.
Plastic and cardboard waste poses a sustainability problem for countries and companies, which
will not be solved, until there is economic motivation to find a different solution.
Globalization has lowered prices, making it easier to purchase more goods and dispose of
more packaging than ever before. Many products and their packaging end up in landfills, the
ocean, or an incinerator, leading to “2.8% of the total greenhouse gas emissions in the EU-27…
in 2007” (Pericot 1932). For industrialized nations, plastic and cardboard waste have become a
large economic and environmental problem (Braunegg 1755). In the United States alone, there
was 262.4 billion tons of waste in 2015, which was an increase from previous years (Semuels).

With an increase in waste, there are fewer sustainable options for disposal, as landfills are filling
up and incineration releases harmful gases into the air (Semuels). The current practices for
disposal of waste are harming the planet.
To dispose of the large amount of plastic waste, recycling has become popular, because it
is better than “either landfilling or incineration from an energy consumption perspective”
(Villanueva and Wenzel S42). In order to capitalize on this industry, certain countries (like
China) were buying waste to make money off of the recycling efforts. It was cheaper for
companies to reuse materials instead of buying raw materials (Grabar). In 2017, the United
States exported $3.27 billion worth of “recovered (waste and scrap) paper and paperboard” of
which almost half went to China (Simoes and Semuels). For many first world countries,
recycling has become more expensive since China, one of the largest buyers of waste materials,
decided to decrease imports, so many countries are struggling to figure out what to do with their
trash (Grabar). However, without China buying many recyclables, it is simply too expensive to
completely recycle materials, such as paper, cardboard, glass, and plastic, as of 2020 (Grabar).
Due to the change in the market, it is less expensive for many cities in the U.S. to send trash to
landfills or incinerators than it is to try to recycle the materials (Semuels). Although it is better
for the environment to try to recycle the waste materials, it is a couple cents cheaper to use new
materials in most instances, so companies are not incentivized to recycle yet (Grabar). Although
recycling benefits the environment, most companies are driven by economic considerations.
However, many countries have seen the negative effects of plastic and cardboard waste in
landfills and incinerators, so governments are taking actions to promote recycling. They are
providing incentives to businesses to reuse materials instead of manufacturing new ones.
Governments are using tax exemptions, sanctions, and “community awareness campaigns” to

entice businesses and consumers to recycle more (Murakimi et al 99). Countries in Europe have
seen success with their focus on environmentalism, as “27 EU member states reported the
recycling of… 48 million tons of packaging waste” in 2009 (Pericot et al. 1932). The idea of a
“circular economy,” where countries and companies reuse their waste has become more
appealing due to the growing environmental concern or plastic and paper waste in landfill and
incinerators, as the current economy is comprised of “unsustainable production and
consumption” (Kristensen and Mosgaard 1). Companies are more likely to focus on recyclable
materials if there are economic reasons, even ones imposed by governments.
Plastic and cardboard waste disposal is a growing concern that needs to be addressed.
Due to an increase in manufacturing and globalization, companies are shipping products all
around the world, multiplying the amount of waste that needs to be dealt with. Although
recycling companies have built up around this industry to meet the need, China’s exit from the
market has caused a decrease in demand and prices for recyclables. Therefore, it is currently not
economical to recycle as much until the market can adjust. However, to deal with the growing
and lasting question of the sustainable use of plastic and cardboard, many countries are looking
to implement more government policies to push companies towards a “circular economy”
(Kristensen and Mosgaard 1). The current plastic and cardboard waste disposal methods are not
sustainable, but more environmentally friendly methods are not economically feasible for all
companies yet.

III. Data
A. Data Sources
To better understand global recycling efforts and the plastic waste trade, I looked to
online databases that gather information about recycling statistics. After shifting through several
databases, the most prominent data came from the International Scrap Trade Database by the
Institute of Scrap Recycling Industries, Inc. and the Postconsumer PET Container Recycling
Rate Reports by the National Association of PET Container Resources. The companies that fund
and conduct these research projects specifically focus on scrap and plastic waste. These
resources provided information on the world trade of plastic waste and the cost to recycle it.
The International Scrap Trade Database provided me with data about the trade of waste on a
global level. The database summarizes the importation and exportation of scrap, such as lead,
paper, and different metals, from the top twenty trading countries. Specifically, I looked at the
importation and exportation of plastic in the top twenty most prolific countries around the world
from 2007 to 2017. I used this data to determine how much plastic was being traded and by who.
I wanted to see if the amount of plastic traded had decreased or increased over time and which
countries trade the most plastic. As well, I wanted to ascertain if certain countries had increased
or decreased their plastic trade to become a leader or not in trading plastic. This resource was
helpful in understanding the overall global trade of plastic waste.
The Postconsumer PET Container Recycling Rate Reports provided information on the
price of plastic and recycling. These consumer reports detailed how much PET products had
been used from 2010 to 2017 and how much plastic recycling was done during this time frame.
PET products stand for polyethylene terephthalate, which is commonly known as polyester or
what most people refer to as plastic, even though there are many different types of plastics

(“About PET”). It is commonly used as “clear, strong, and lightweight plastic… for packaging
foods and beverages,” such as soft drink bottles, water, and condiments, as well as personal and
professional cleaning products (“About PET”). Specifically, I used the report to determine the
change in price of PET products and recycled PET products over time. The report specified the
average high and low price of PET bale prices per pound on the East Coast of the United States
for every month from 2010 to 2017. PET bales are huge cubes, which are “approximately
30"x42"x 48" or 30"x48"x 60"” and “a minimum of 35,000 pounds” of used PET products that
are crushed together to be stored before they are recycled (“Model Bale Specification: PET
Bottles”). The bales are either made of used PET bottles (i.e. plastic bottles used for convenience
drinks) or other PET materials bound together. The report allowed me to understand how the
prices of plastic had changed in the last decade.
By combining the data from the International Scrap Trade Database and the
Postconsumer PET Container Recycling Rate Reports, I could see how much plastic was being
traded globally, how the global trade of plastic waste had increased or decreased with time, and
the price of plastic waste each year. As seen in Figure 2, I used Excel to merge the data from the
International Scrap Trade Database of the top 20 countries that import plastic waste and the
global total of plastic waste traded in metric tons from 2010 to 2017 with the per pound price of
PET bales from the Postconsumer PET Container Recycling Rate Reports. I used an end of year
average between the December high and low per pound price of the PET bales to set a consistent
timeframe for the price of the plastic for each year. By creating a table in Excel where I could
calculate the changes in plastic waste traded in each country over time along with the changes in
price of the plastic waste, I could see if there was a correlation between the amount of plastic
being traded worldwide with its price. As seen in Figure 3, I did not have price data from 2007 to

2009, even though I had data for the top 20 country plastic waste importers for those years.
Although I was not able to use this data in the same manner as the data from 2010 to 2017, I can
still use it to calculate how the volume of plastic waste imported has changed over time globally
and in each country. These resources provided me with the data to create a resource to see if
there was a correlation between the volume of plastic being traded globally, the price of plastic,
and how it affects different countries.

Figure 1
Definitions for Important Variables
Variable

Definition

Source

PET

Polyethylene Terephthalate

Article: About PET

(Polyester) – It is a clear,
lightweight plastic used in

Publisher: PETRA – PET

mass production for food,

Resin Association

beverage, and hygiene
containers.
End of Year Average Price

They are averages of the

Article: Postconsumer PET

average high / low non-

Container Recycling Rate

deposit PET bottle bale prices Reports
on the East Coast of the
United States during

Publisher: NAPCOR –

December of each year.

National Association for PET
Container Resources

Imported Plastic Waste

It is imports of plastic scrap,

Article: International Scrap

calculated in metric tons, by

Trade Database

the top 20 largest importing
countries.

Publisher: Institute of Scrap
Recycling Industries, Inc.

Figure 2

Figure 3

B. Data Analysis
In order to perform an analysis of the data that I had gathered, I created an Excel
document with the top 20 importer countries of plastic waste and the price of PET on the east
coast for 2010 to 2017. Based off this data, I chose to concentrate on the United States and
China, because they have the two largest economies of any of the top 20 importing countries.
The United States and China had the most data on plastic waste than any of the other top 20
importing countries. Specifically, China imports the most plastic waste of any other country in
the world. As well, the United States is the leading world economy and exports most of their
plastic waste to China, based off what I learned in my literature review. From this table in Excel,
I conducted a regression analysis, using the regression tool under data analysis. I separated my
regressions by country to focus to see if there was a correlation between price and volume of
plastic waste imported in the major world economies. Lastly, I created line graphs of each
regression to visualize the relationship between price and volume in each country. By conducting
regression analysis of the price and volume data for plastic waste trade in the United States and
China, I was able to determine the proximity of the relationship for the two variables.
My first step in performing an analysis of the information and data was to create an Excel
document with the top 20 importing countries of plastic waste from 2007 to 2017 and the price
per pound of PET bales on the East Coast from 2010 to 217 (Figures 2 and 3), which I outlined
in the previous section. Based off the data and information that I found in this data, I chose to
concentrate my analysis on the United States and China. Not only are the United States and
China the largest two economies of any of the top 20 plastic waste importing countries and in the
world, but they also had the most data on plastic waste within their country and on their global
plastic waste trade. The United States and China had the most data on plastic waste than any of

the other top 20 importing countries. Specifically, the United States is the leading world
economy and exports most of their plastic waste to China, based off what I learned in my
literature review. As well, China imports the most plastic waste of any other country in the
world. By narrowing down my focus to these two countries, I could focus on how the plastic
waste trading relationship between them changes as the amount and price of plastic waste alters.
After choosing to concentrate on the plastic waste trading relationship between the
United States and China, I moved on to the second step of my data analysis: conducting a
regression analysis. From this the table in Excel (Figure 2), I conducted a regression analysis,
using the regression tool under data analysis. I separated my regressions by country to focus to
see first if there was a correlation between price and volume of plastic waste imported in the
major world economies before looking at the relationship between the two countries. Lastly, I
created line graphs of each regression to visualize the relationship between price and volume in
each country. By conducting regression analysis of the price and volume data for plastic waste
trade in the United States and China, I was able to determine the proximity of the relationship for
the two variables.
Based on the regression analysis and linear graph below in Figures 4 and 5, there is a
statistical correlation between the volume of plastic waste imported and the price of plastic in the
United States. The P-value of 0.06 suggests that there is a statistically significant relationship in
the United States between the two variables. This relationship is statistically significant at the
10% level, but not the 5% level, as seen in Figure 4. For every one dollar ($1) increase in the
price of plastic waste, the United States imports .46 fewer metric tons, which is the coefficient
for the trade relationship in the United States, less of plastic waste. As well, since the p-value for
the United States regression is positive at .05, then the price of plastic will increase decrease as

the volume traded increases. As seen in Figures 4 and 5, the number of metric tons of plastic
waste imported to the United States and the price per pound of PET bales are dependent on each
other in the United States.

Figure 4

Figure 5

The data shows a different relationship for the importation of plastic waste into China.
Based on the regression analysis and subsequent linear graph in Figures 6 and 7, there is not a
statistical correlation between the volume of plastic waste imported the price of plastic in China.
The P-value for the Chinese data, which was 0.73, was greater than the Significance F, which
was 0.24, shows that meaning that there was is not a statistically significant relationship in the
data. However, based on this data for China, for every one dollar ($1) increase in the price of
plastic waste will result in the country importing will import .06 more metric tons, which is the
coefficient for the trade relationship in the China, more of plastic waste. Also, the price per
pound of PET bales will increase as the volume of imported plastic waste increases. As seen in
Figures 6 and 7, the amount of plastic waste in metric tons imported to China and the price per
pound of PET bales are not dependent on each other in China.

Figure 6

Figure 7

Overall, I found that there is a significant and negative relationship between price and
volume of plastic imported in the United States but not in China. In the United States, the price
of plastic waste decreases as the volume imported increases. Oppositely, the price of plastic
waste increases as the volume imported increase in China. As the per-pound price of PET bales
increases, the volume of imported plastic waste decreases in the United States and increases in
China. Therefore, the increase in plastic waste prices causes less plastic waste to go to the United
States and more to go to China.

D. Caveats
Although I have been able to conclude from my data that there is a relationship between
the volume of plastic waste imported and price in the United States but not in China, I am aware
that my conclusions are limited. I was only able to use data from 2010 to 2017, which is a
narrow timespan. Using a larger timespan would increase the precision of the estimates. As well,
I am only using two countries to determine whether or not there is a relationship between the
volume and price. The relationship, or lack thereof, could be defined more concretely if there
were more country variables. Using countries with smaller economies and less trade would add a
different perspective the data and conclusions, too. These two considerations could expand the
data and augment the results.
Another important consideration of my findings that I am aware of is the origin of the
price data. The Postconsumer PET Container Recycling Rate Reports calculate the price per
pound of PET bales from 2010 to 2017 on the East Coast of the United States. I was unable to
find data that synthesizes the global price of PET bales, as well as the national price of PET bales
in each country. I believe that this additional data would give a more complete look at the

relationship between the volume of plastic waste imported and its price, especially in China. I do
not want to conclude too strongly about the relationship between the volume of plastic scrape
imported into a country and the price; however, I believe that my findings are the initial steps to
determining more about the relationship.

IV. Policy Recommendation and Conclusion
From my analysis of the data I collected, I have found that there is a difference in where
plastic waste is imported globally depending on the per pound price of PET bales on the East
Coast of the United States. When prices are lower, corporations in the United States are willing
to buy more plastic waste. However, when the price is higher, less plastic waste is bought in the
United States and more plastic waste is imported to China. Based off the combination of the
literary research and data analysis, corporations in the United States are unwilling to buy as
much plastic waste nationally or import it from other countries, when the price is high, so they
turn to other options. Therefore, when the price of PET bales is higher, US corporations sell their
plastic waste to China and other countries or dispose of it. When these corporations dispose of
the plastic waste, sometimes it is recycled in the United States, but more times than not (due to
the increase in PET bale prices), the plastic waste is dumped in a landfill or burn in an
incinerator. Neither of these options is beneficial to the environment, but it is less expensive for
the company and cuts down expenses. The per pound price of PET bales in the United States
affects where companies deposit their plastic waste and how the environment is affected by
plastic waste.
Based off my literary findings and the research I conducted, I believe there are two
explanations for the increase in China’s importation of plastic waste considering with an increase

in PET prices. As I mentioned previously about the caveats of my findings, I think there could be
a difference in the price per pound of PET bales in China versus on the East Coast of the United
States. Therefore, even when prices are higher in the United States, the prices could be lower
(either due to differences in supply and demand or exchange rates), making the importation of
plastic waste more attractive to Chinese companies than companies in the United States. My
other explanation is that Chinese companies were taking advantage of the United States’ and
other global companies desire to sell and get rid of plastic waste when the price is higher, so they
could recycle it and sell it back to these companies as shipping and packaging materials at a
higher rate or use it for another purpose. China became the dumping grounds for the rest of the
world’s plastic waste, along with other types of debris.
However, in 2017, China banned almost all of its imports of plastic waste due to
environmental concerns “to halt a deluge of soiled and contaminated materials that was
overwhelming Chinese processing facilities” (Katz). Obviously, for China, the economic benefits
of importing 43.6% of the world’s plastic waste in 2017 (based off data I collected) were not as
high as the environmental costs due to this ban. Now that China is not accepting imports of
plastic waste, other countries must find ways to dispose of it. Many countries, including the
United States, have turned to dumping the waste in landfills, incinerating it, and allowing it to
pile up (Katz). As well, the recycling markets are scrambling, because they lost a huge buyer
(Katz). The market is shifting to Southeast Asia, but it will take years for these countries to
replace the buying power of China (Parker). Unfortunately, I do not have the volume or price
data to see how the market has been affected since China banned the importation of plastic waste
in 2017.

Countries cannot keep importing plastic waste at the 2017 global rate of 13,359,589 metric
tons per year, so there must be a solution to the economic and environmental problems
(“International Scrap Trade Database”). After researching the issues, I believe the best way to
combat the problem would be financial incentives from governments to stop the overabundant
use of plastic. Although countries, such as the United States, already provide some financial
incentives to companies, they could be increased. Large global companies, such as PepsiCo. and
Coca-Cola, are already trying to find ways to limit the use of plastic in their packaging materials
to win over environmentally conscientious consumers. However, tax cuts for companies that find
new ways to decrease their plastic consumption and waste would inspire them to increase their
efforts and other companies initiate research, as well. If the decrease in taxes was higher than the
extra cost of using different or recyclable materials, then companies would want to change their
practices. As well, tax cut incentives to recycle plastic and other waste locally that could not be
switched out for other materials would not only help the large corporations, but it would also
help the recycling industry and the environment. Lastly, if companies were forced to find new
materials or ways to ship and package products, then they might find that the new method is
better than using plastic and less expensive. Overall, finding a new way to ship and package
products would be better for everyone involved.
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